Dyslexia and attentional problems are often comorbid. This raises the question whether reading deficits might etiologically follow from attentional difficulties, a hypothesis that has been proposed in regard to visuo-spatial attention deficits. This visuo-spatial attention deficit hypothesis would predict that attention deficits should be specific to dyslexia. However, it is here estimated that at the population level there are more non-dyslexic individuals than dyslexic individuals with visuo-spatial attention deficits. The reason for this is that in the overall population level there are far more individuals without dyslexia than with dyslexia. Thus, a relatively modest percentage presence of attention problems in the non-dyslexic population can result in a greater absolute number of non-dyslexic individuals with such problems. It is concluded that attention problems are unlikely to be specific to dyslexia.
Introduction
In spite of having been the subject to much research the cause of dyslexia has proved elusive. A number of proposals have been suggested. One conjecture is that dyslexia is the result of a deficiency linked to spatial visual attention (Steinman et al. 1998; Vidyasagar, 1999 Vidyasagar, , 2001 Vidyasagar, , 2004 Vidyasagar, , 2005 Laycock & Crewther, 2008; Vidyasagar & Pammer, 2010) . This suggestion faces a number of problems.
At a general level, it is hard to relate the visual deficiencies of dyslexic individuals to attentional factors (Skottun & Skoyles, 2007a) . Moreover, many of the tests that have been used to assess attention in connection with dyslexia are not well suited to this task. For instance, the line-motion illusion (Steinman et al. 1997 ) is problematic since the illusion can be obtained with several simultaneously presented spatially separate stimuli (Kawahara et al. 1996;  see also Skottun & Skoyles, 2006b) . This is incompatible with the spatial focusing of resources which is an essential characteristic of attention. Another task that has been proposed is visual search (Vidyasagar, 2001 (Vidyasagar, , 2004 . But this also is problematic. While slower search might indicate an attentional impairment, it also could merely reflect greater task difficulty. That is to say, task difficulty could slow the search and cause attention to linger longer at each element in the array without this being the result of a problem linked specifically, or primarily, to attention (Skottun & Skoyles, 2007b) .
2
The link between dyslexia and attentional deficits has in many cases been made in the context of magnocellular deficiencies (Steinman et al. 1998; Vidyasagar, 1999; Laycock & Crewther, 2008; Vidyasagar & Pammer, 2010) . This faces several additional problems. First, the evidence for magnocellular deficits in dyslexia is itself weak (Victor et al. 1993; Skottun, 2000; Lueder et al. 2009 ). Second, Roach and Hogben (2004) have shown that dyslexic readers can have attentional problems without magnocellular deficits. Third, attention can be directed by isoluminant color stimuli (Snowden, 2002) which suggests that attention is not specifically linked to the magnocellular system since isoluminance images are poor stimuli for the magnocellular system (Schiller et al. 1991 ).
In the course of reading the eyes make a number brief fixations separated by very short saccades. The model proposed by Vidyasagar (1999) and Vidyasagarr and Pammer (2010) assumes that attention is shifted from letter to letter during each fixation. This suggestion faces the difficulty that it is not clear whether such shifting of attention actually takes place in reading.
One study that examined attention in relation to reading has indeed concluded that "covert attention in reading is not a letter-by-letter scan" (Inhoff, Pollatsek, Posner & Rayner, 1989, p. 64).
Elsewhere we have reviewed more extensively the relating of attention deficits to dyslexia (Skottun & Skoyles, 2006a ). Here we focus upon another, as of yet unexplored issue, namely whether or not visual attention problems are linked specifically to dyslexia. If dyslexia were the result of an attentional deficiency, one would expect reduced attention to be specific to this condition. That is to say, one would not expect these problems to be prevalent among persons who do not suffer from dyslexia. In this connection one needs to take note of the fact that the number of non-dyslexic individuals in the overall population is much larger than the number of individuals with dyslexia. This entails that even if only a relatively small percentage of the non-dyslexic individuals demonstrate attentional problems, the number of individuals in the total population with such problems but without dyslexia could be quite large. Failure to take account of this fact leads to what we have earlier termed the "control group fallacy" by which a small percentage of the non-dyslexic population can hide a high number in absolute terms (Skoyles & Skottun, 2004) .
Method
The present report seeks to determine the number of non-dyslexic individuals with attentional problems relative to the number of dyslexic readers with such problems. The fraction of dyslexic readers in the total population with attention problems is given by: 
c a / d a = (a c (1-d))/ (a d d) (Eqn. 3).

Results
In order to make use of Equation 3, it is necessary to obtain values for a d and a c . These values were provided by two recently published reports.
The first study is that of Facoetti et al. (2010) . In this study it was found that all dyslexic readers (i.e., all in the DDN-group) fell below one standard deviation of the chronological age matched control group (i.e. the CA group) in regard to attention. However, one standard deviation means that also about 16% of the controls fell below this limit. As can be seen, over the whole range, from 5% to 10%, the results are well above this line signifying that there are more individuals without dyslexia who have attentional deficits than dyslexic readers with such deficits.
In Figure 1 solid and dotted lines represent estimates based on, respectively, the data of Facoetti et al. (2010) and Bosse et al. (2007) . As can be seen, the data based on the two studies are similar, with the ratio of non-dyslexic individuals to dyslexic readers (i.e. c a / d a ) decreasing as the proportion of dyslexic individuals in the population is raised. However, over the full range from 5% to 10% this ratio is well above 1.0. (c a / d a = 1.0 is indicated by the dashed horizontal line in Figure 1 ). For a percentage of dyslexic readers in the population of 7.5% (i.e. midways between 5% and 10%), the ratio for both sets of data are approximately 2.0. (2.1 and 1.97, to be exact). As a consequence, these results indicate that there exist about twice as many non-dyslexic readers with attention problems as dyslexic individuals with such problems. These results show, therefore, that attentional deficits are not specific to dyslexic individuals but are also prevalent among individuals who do not suffer from dyslexia.
Discussion
The present analysis indicates that it is difficult to link dyslexia specifically to attentional problems since such problems are not restricted to those with dyslexia. Indeed, it appears the majority of individuals with deficits in visual attention do not have reading problems.
One potential objection to the present analysis is that the data on which it is based are not representative of the type of attentional deficits postulated to cause dyslexia. In regard to this, it should be pointed out that the two studies (Facoetti et al. 2010; Bosse et al. 2007 ) were cited by Vidyasagar and Pammer (2010) as providing support for such attentional deficits in dyslexia (other papers that were also cited lacked the required data for this analysis). It would seem that if these data are appropriate to provide support for the view that attention deficits cause dyslexia, then they should also be appropriate for the present analysis.
In conclusion, the population level analysis of the incidence of attentional deficits in connection with normal reading abilities raises questions as to how far such deficits might be responsible for dyslexia. Any attempts to explain dyslexia in terms of deficits of visual attention needs therefore to account for why only some--in the present estimates only a minority--of individuals with attention deficits end up developing reading impairments.
